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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While becoming the real target which covers the core layer and this core layer of the foaming state which consists of 
crystalline thermoplastics from the enveloping layer in the state where it does not foam, this enveloping layer The process for 
which the melting point is lower than the above-mentioned thermoplastics, the ethylene system polymer which does not show the 
melting point substantially is contained, and the foaming resin particle whose ratio-of-length-to-diameter ratios of the major axis L 
of a particle and a minor axis D are 0.5-3 is prepared, By putting in this foaming resin particle in a form block, and carrying out 
hot forming by hot blast It is the manufacture method of a thermoplastics foaming object that it consists of a process which 
acquires the thermoplastics foaming object which made the above-mentioned foaming resin particle weld mutually, and the 
above-mentioned hot blast is characterized by a water vapor pressure using the dry gas of 5 or less kPas. 
[Claim 2] It is the manufacture method of the thermoplastics foaming object characterized by for hot forming of the 
above-mentioned foaming resin particle compressing the bulk of this foaming resin particle to 50 - 95% in a claim 1 , and carrying 
out where apparent density gravity is made high. 

[Claim 3] It is the manufacture method of the thermoplastics foaming object characterized by performing hot forming of the 
above-mentioned foaming resin particle at the temperature of 125 degrees C or less in a claim 1 or 2. 
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[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacture method of the thermoplastics foaming object used for a heat 

insulator, shock absorbing material, a packing container, acoustic material, floatage material, etc. 

[0002] 

[Description of the Prior Art] The foaming object which consists of thermoplastics, such as polystyrene, polyethylene, and 
polypropylene, is used for a heat insulator, shock absorbing material, a packing container, acoustic material, and floatage material. 
This foaming object has closed-cell structure, is lightweight, and is good. [ of adiathermancy or buffer nature ] These foaming 
resin particles are hard to be heated uniformly at the time of this adiathermancy, therefore hot forming, and the point of 
manufacturing the foaming object using the steam with large heat capacity as a heating medium is common. A foaming resin 
particle is put into metal mold, and a foaming object heats it, and is fabricated by making a particle front face weld. In order to 
make a resin particle comrade weld, as the former and vapor pressure, with polystyrene, the steam of 0.5 or less MP as was used 
by 0. 1 or less MPas, and was used with 0.2 or less MPas and polypropylene with polyethylene. 
[0003] 

[ProbLem(s) to be Solved] However, by the welding method by the above-mentioned conventional steam heating, at the time of 
heating weld, if moisture permeates by the gaseous state into the opening of a foaming resin particle, or a particle and it cools in 
this state, moisture will condense in the state of a liquid from a gas, and a volumetric shrinkage will be started. For this reason, the 
foaming object with which the inside of the opening of a foaming resin particle or a particle will be in a reduced pressure state, 
and consists of this particle will contract and deform, and there is a problem that configuration stability is bad and a formal Plastic 
solid is hard to be obtained. Moreover, in a foaming object, a foaming resin particle fully welds and it is required that a 
mechanical strength should also be high. 

[0004] In view of this conventional trouble, it excels in configuration stability and this invention tends to offer the manufacture 

method of a thermoplastics foaming object that the weld intensity in a foaming resin particle is high. 

[0005] 

[Means for Solving the Problem] While this invention becomes the real target which covers the core layer and this core layer of 
the foaming state which consists of crystalline thermoplastics from the enveloping layer in the state where it does not foam, this 
enveloping layer The melting point in a low from the above-mentioned thermoplastics Or the process for which the ethylene 
system polymer which does not show the melting point substantially is contained, and the foaming resin particle whose 
ratio-of-length-to-diameter ratios of the major axis L of a particle and a minor axis D are 0.5-3 is prepared, By putting in this 
foaming resin particle in a form block, and carrying out hot forming by hot blast It is the manufacture method of a thermoplastics 
foaming object that it consists of a process which acquires the thermoplastics foaming object which made the above-mentioned 
foaming resin particle weld mutually, and a water vapor pressure is characterized by using the dry gas of 5 or less kPas, as for the 
above-mentioned hot blast. 

[0006] The manufacture method of the thermoplastics foaming object in this invention uses like the above the foaming resin 
particle which consists of a specific core layer and an enveloping layer which covers this. Therefore, it is the epoch-making 
method that a foaming object can be acquired by heating in the hot blast which does not use at all the steam (steam) 
conventionally used as a heating medium, but consists of the above-mentioned dry gas. 

[0007] An operation and effect of this invention are explained. A foaming resin particle is put in in a form block, and is carrying 
out hot forming to the request configuration using the hot blast which consists of the above-mentioned dry gas. Therefore, into the 
opening of a foaming resin particle, or a particle, a steam hardly permeates at the time of hot forming. So, the water of the Plastic 
solid by condensation of the steam which was the conventional fault is also exhausted, and the volumetric shrinkage of the Plastic 
solid accompanying it does not happen, either. Therefore, the foaming resin Plastic solid of this invention is excellent in 
configuration stability. Moreover, the elevated-temperature regimen processing for correcting a size and contraction deformation 
is also unnecessary. And since there is also no water, it is not necessary to carry out dryness processing after fabrication, and the 
acquired foaming object is excellent in adiathermancy, and does not have fear of rust generating, either. Moreover, the metal mold 
which has the weight of structure conventionally which bears the high-pressure vapor pressure used at the time of hot forming of 
the conventional foaming resin particle in hot forming by the dry gas is unnecessary, and the consumption of heat energy also has 
it. [ little ] 

[0008] Moreover, since it loses the influence by the moisture of a steam in really fabricating within a mold, the epidermis and 
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foaming resin particle which consist of thermoplastics weld firmly the epidermis and foaming resin particle which consist of 
thermoplastics. Therefore, the foaming object acquired by this invention has high weld intensity, and is excellent in the 
mechanical strength. Moreover, when the textile fabrics or the nonwoven blanket-like one which consists of thermoplastics as 
epidermis is used, the failure by hair on the front face of epidermis generated at the time of steam iron credit is lost, appearance, 
such as a tint and a feel, is also good, a process also becomes unnecessary after dryness, and it is industrially advantageous. 
[0009] In addition, as epidermis, the shape of the shape of a film and a sheet, a vacuum-forming article, injection mold goods, etc. 
can also a foaming resin particle and really be fabricated. 

[0010] Moreover, the foaming resin particle is constituted from a film-like enveloping layer by the core layer which is the 
closed-cell object which consists of crystalline thermoplastics, and the real target containing an ethylene polymer. Therefore, 
suppressing the foaming force of a core layer with the melting point higher than an enveloping layer by making the opening 
between the foaming resin particles with which it filled up in the mold pass hot blast with small heat capacity, a foaming resin 
particle can be heated to temperature required for an enveloping layer to weld, the compression reaction force which a core layer 
holds can be utilized effectively after that, a foaming resin particle can be made to be able to weld, and a foaming object can be 
manufactured. 

[001 1] Next, the detail of this invention is explained. 

(Preparation of a foaming resin particle) The foaming resin particle in this invention has the core layer of a foaming state, and the 
composite construction which consists of enveloping layers in the state where it does not foam, substantially. The core layer of a 
foaming state has for example, closed-cell structure or open-cell structure. Among this, it is desirable to have closed-cell 
structure. The reason is that closed-cell structure has the high compression reaction force of the core layer at the time of hot 
forming, and compressive strength is high also by low density. 50% or more of the rate of a closed cell of a core layer is desirable, 
and it is desirable that it is 70 more% or more. The compression reaction force of the core layer at the time of hot forming 
becomes still higher by this, and a foaming object with high compressive strength can be acquired also by low density. An 
enveloping layer is in the state where it does not foam. As for an enveloping layer, it is desirable that it is the thermoplastics layer 
of the shape of a film with a thickness of 1 -1 50 micrometers. 

[0012] A core layer consists of crystalline thermoplastics. As this crystalline thermoplastics, a polypropylene regin, a polybutene 
system resin, the poly methyl pcntene system resin, a puiy ester system resin, a poiyamide system resin, a fluorine system resin, a 
crystalline styrene resin, etc. are mentioned, for example. Also in this, a propylene homopolymer, and the random copolymers and 
block copolymers with an alpha olefin other than a propylene and a propylene are desirable. By this, it is cheap and excels in 
recycling nature, and it can be lightweight and the foaming object excellent in adiathermancy and buffer nature can be acquired. 
[0013] An enveloping layer is in the state where it does not foam, substantially. "It is the state where it does not foam, 
substantially" is as thin as 1 -150 micrometers in thickness, and it means a film state without cellular structure. Moreover, the 
melting point of an enveloping layer is lower than the above-mentioned thermoplastics, or it contains the ethylene system polymer 
which does not show the melting point substantially. As this ethylene system polymer of the low melting point, the copolymer of 
vinyl acetate besides a high-pressure-process low density polyethylene, a straight chain-like low density polyethylene, and a 
straight chain-like super-low density polyethylene, an unsaturation carboxylate, a unsaturated carboxylic acid, vinyl alcohol, etc. 
and ethylene is mentioned. 

[0014] When a temperature up is carried out to "there is no melting point substantially" with a differential scanning calorimeter, a 
resin without the crystallinity in which a dissolution peak does not appear is meant. As this ethylene system polymer that does not 
have the melting point substantially, rubber elastomers, such as ethylene-propylene rubber, ethylene propylene diene rubber, an 
ethylene acrylic rubber, chlorinated-polyethylene rubber, and chlorosulfonated polyethylene rubber, are mentioned, for example. 
These ethylene system polymers can be used as two sorts or more besides independent use of constituents. 
[001 5] In the above-mentioned ethylene system polymer, a high-pressure-process low density polyethylene, a straight chain-like 
low density polyethylene, and a straight chain-like super-low density polyethylene are desirable. The straight chain-like low 
density polyethylene and the straight chain-like super-low density polyethylene by which the polymerization was carried out 
especially using the metallocene catalyst are the most desirable. 

[0016] As for the melting point of the above-mentioned ethylene system polymer which constitutes an enveloping layer, it is 
desirable that it is 1 25 degrees C or less though there is nothing substantially or there is the melting point. The reason is that it can 
set more the heating temperature at the time of fabricating a foaming resin particle as low temperature. 

[0017] Furthermore, it is desirable to use it as an enveloping layer to the thermoplastics which constitutes a core layer, choosing 
the ethylene system polymer of the melting point low 1 5 degrees C or more. The range of the above-mentioned melting point 
difference of an ethylene system polymer and thermoplastics is 20 degrees C - 100 degrees C preferably. When the 
above-mentioned melting point difference is less than 1 5 degrees C, there is a possibility that the enveloping layer which consists 
of an ethylene system polymer under the condition on which the thermoplastics of a core layer is made to foam may foam. 
[00 1 8] Moreover, as for the above-mentioned enveloping layer, it is desirable that it is the mixture of the above-mentioned 
ethylene system polymer, and a core layer and crystalline thermoplastics of the same kind. Thereby, the adhesive property of an 
enveloping layer and a core layer improves. As for the blending ratio of coal of the thermoplastics in an enveloping layer, it is 
desirable to be chosen from the range of the 1 - 100 weight section to the ethylene system polymer 100 weight section. When the 
blending ratio of coal of thermoplastics is under 1 weight section, there is a possibility that the effect of adhesive improvement 
with a core layer and an enveloping layer may become low. Moreover, in exceeding the 100 weight sections, the **** form of an 
enveloping layer will change, the phase of the sea where thermoplastics continued will be constituted, and the heating temperature 
at the time of fabrication does not become not much low. Furthermore, as for the mixed rate of thermoplastics, it is desirable that 
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it is the range of 1 - 50 weight section to the ethylene system polymer 100 weight section. Thereby, the adhesive property of a 
core layer and an enveloping layer can improve, and heating temperature at the time of fabrication can be made low. 
[001 9] As for the thickness of an enveloping layer, in a foaming resin particle, it is desirable that it is 1 - 1 50 micrometers. When 
the thickness of an enveloping layer is less than 1 micrometer, there are few effects of fully reducing heating temperature, in the 
case of fabrication. On the other hand, when the thickness of an enveloping layer exceeds 1 50 micrometers, in the case of 
fabrication, substantially, the rate of an un-foaming nature portion is large, and heating temperature has the mechanical strength of 
a Plastic solid in the inclination in the enveloping layer of what can be lowered which becomes low considering an expansion 
ratio. Furthermore, as for the thickness of an enveloping layer, it is desirable that it is 10-100 micrometers. Thereby, heating 
temperature can be lowered in the case of fabrication, and the mechanical strength of a foaming object can be raised. 
[0020] As shown in drawing 1 , the ratio-of-length-to-diameter ratios of the major axis L of the foaming resin particle 1 of this 
invention and a minor axis D are 0.5-3. The surface area of an enveloping layer 12 decreases in the case of less than 0.5, and poor 
weld is brought to it. Moreover, in exceeding 3, a particle shape serves as ** length, a charging efficiency gets worse, and it 
brings about the fall of poor forming and configuration stability. Although a ratio-of-length-to-diameter ratio becomes easy to 
obtain 1 .5-3, and a Plastic solid with many [ when comparatively large ] openings, it is desirable from the point of a moldability 
that it is 0.8-2. 

[0021] As shown in drawing 1 , after infiltrating an volatile foaming agent into the complex particle constituted by the core layer 
1 1 which consists of crystalline thermoplastics, and the enveloping layer 1 2 in which the melting point contains from 
thermoplastics a low or the ethylene system polymer which does not show the melting point substantially, the above-mentioned 
foaming resin particle 1 carries out heating foaming, and is obtained. 

[0022] as the above-mentioned volatile foaming agent, inorganic gas, such as halogenated hydrocarbons, such as low-grade 
aliphatic hydrocarbon, such as a propane, butane, a pentane, a heptane, a cyclopentane, and a cyclohexane, dichloro JIFURORO 
methane, and TORIKUROROMONOFURORO methane, nitrogen, air, and carbon dioxide gas, etc. mentions - having - that 
these are independent or two kinds -- with, the Kamigumi ******** use is carried out 

[0023] The following all directions method is used as the concrete manufacture method of the complex particle used as the raw 
material of a foaming resin particle. For example, the **** type compound die of a publication is used for JP 5 41-16125,B, a 
43-23858 official report, a 44-29522 official report, JP,60-iS5Si6,A, etc. In this case, after using two sets of extruders, carrying 
out melting kneading of the thermoplastics which constitutes a core layer from one extruder and carrying out melting kneading of 
the ethylene system polymer constituent which constitutes an enveloping layer from an extruder of another side, thermoplastics is 
used as a core layer with a die, and **** type complex is made to breathe out by making an ethylene system polymer constituent 
into an enveloping layer. 

[0024] Subsequently, the complex obtained by making it this appearance is cut, and it considers as a 0.1-10mg complex particle. 
Since the enveloping layer ratio into which the heating temperature of a fabricating operation is reduced effectively becomes high 
when the weight of a complex particle is less than 0. lmg, the mechanical strength of the foaming object acquired falls. On the 
other hand, when the weight of a complex particle exceeds lOmg, the restoration nature to the metal mold at the time of 
fabrication tends to get worse. 

[0025] After sinking an volatile foaming agent into an above **** type complex particle, it is made to foam by heating. 
Specifically as this heating foaming method, the method of a publication can be used for JP,4 9-2183,13, a 56-1344 official report, 
the West Germany provisional-publication-of-a-patent No. 1285722 official report, a 2107683 official report, etc. 
[0026] in this case, a **** type complex particle is put in with an volatile foaming agent in an airtight container, and it heats 
more than the softening temperature of the crystalline polymer of a core layer - an volatile foaming agent is both infiltrated into a 
complex particle Then, after emitting the contents in an airtight container to a low-pressure atmosphere from an airtight container, 
a foaming resin particle is obtained by carrying out dryness processing. 

[0027] Usually, although heating temperature at the time of foaming of a complex particle is carried out to more than the 
softening temperature of the thermoplastics of a core layer, it is desirable to make it temperature higher than the melting point (it 
is the melting point of a principal component in the case of a constituent) of the ethylene system polymer of an enveloping layer. 
Moreover, since complex particles are made to act mutually in an airtight container as a ** person in this invention, it is desirable 
to **** stirring equipment. 

[0028] It is desirable to use water, alcohols, etc. as a dispersion medium of a complex particle at the time of heating foarning of a 
complex particle. Furthermore, it is desirable independent or that two or more kinds use anionic detergents, such as water-soluble 
protective colloid, such as a mineral matter of difficulty water solubility of an aluminum oxide, the tribasic calcium phosphate, 
pyrophosphoric-acid magnesium, a zinc oxide, etc., a polyvinyl pyrrolidone, polyvinyl alcohol, and a methyl cellulose, sodium 
dodecylbenzenesulfonate, and alpha olefin sulfonic- acid sodium, mixing so that a complex particle may distribute uniformly to a 
dispersion medium. 

[0029] As for a complex particle, emitting to low voltage atmosphere is desirable. Thereby, the thermoplastics of a complex 
particle can foam and the foaming resin particle which consists of a core layer of a foaming state and an enveloping layer which 
covers this can be obtained. In case a complex particle is emitted to a low-pressure atmosphere, in order to make the discharge 
concerned easy, it is desirable to introduce the same inorganic gas as the above or an volatile foaming agent into an airtight 
container from the exterior, and to hold the pressure in an airtight container uniformly. 

[0030] As for a foaming resin particle, the thermoplastics of a core layer presents the foaming state of closed-cell structure from 
the state of the cut cross section of the particle, and, on the other hand, the ethylene system polymer of an enveloping layer is in 
the film state where it does not foam, substantially. 
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[003 1] (Hot forming of a foaming resin particle) Hot forming of the foaming resin particle is carried out in hot blast. Here, hot 
blast heats air by heating meanses, such as an electrical heater and a steamy heater, and is acquired. Moreover, if it supplies using 
a blower and the compressed air, a foaming resin particle can be heated efficiently. Moreover, the loss of heat energy can be 
lessened by using the method which collects hot blast and circulates. 

[0032] As for hot blast, a water vapor pressure uses the dry gas of 5 or less kPas. Thereby, at the time of hot forming, it can 
prevent that a steam permeates into the opening of a foaming resin particle, or a particle, and the configuration stability of a 
foaming object can be secured. 

[0033] Moreover, as for the temperature of the foaming resin particle at the time of hot forming, it is desirable that it is 1 25 
degrees C or less. It is because there is a possibility that it may also become more difficult for the generator of hot blast to be 
large, and to become expensive, and for a industrial merit to be lost, and to carry out heating control of the foaming resin particle 
in a mold uniformly when exceeding 125 degrees C. 

[0034] In case hot forming of the foaming resin particle is carried out, although the compression state of a foaming resin particle 
is suitably set up by the physical properties required of a Plastic solid, if compression is made small, the Plastic solid in which a 
few opening has the touch area of foaming resin particles will be obtained. Moreover, heating and compression may perform any 
first. 

[0035] As for hot forming of a foaming resin particle, it is desirable to compress the bulk of this foaming resin particle to 50 - 
95%, and to carry out, where apparent density gravity is made high. In compressing to 50% or more, the foaming object in the 
state where there is almost no opening will be acquired, and it is meaningless only by merely only enlarging density of a foaming 
object. In compressing to less than 95%, the touch area of foaming resin particles becomes smaller, and becomes a foaming 
object with weak weld intensity. 

[0036] As the concrete method of hot forming of a foaming resin particle For example, making the gap between the foaming resin 
particles 1 with which it filled up in (a) and female mold 21 1 pass hot blast 5, as shown in drawing 2 , after being filled up with 
the foaming resin particle 1 in the female mold 211 of permeability There is a way the enveloping layer which constitutes a 
foaming resin particle for the skin temperature of the foaming resin particle 1 heats to temperature required to weld, compresses 
the bulk of the foaming resin particle 1 to 50 - 95% by (b) and its Gokami type 212, and acquires (c) foaming object 3. 
[0037] Moreover, as shown in drawing 3 , into the metal mold 22 of sealing nature, where it compressed the bulk of the foaming 
resin particle 1 to 50 - 95% and it is held, put in a foaming resin particle, and hot blast pressurization gas 5 1 is pressed fit (a) and 
into it. the enveloping layer which the gap between the foaming resin particles 1 is made to pass hot blast pressurization gas 51, 
and constitutes a foaming resin particle for the skin temperature of the foaming resin particle 1 — up to temperature required to 
weld heating - (b) - subsequently There is a method of acquiring the foaming object 3 (c) by discharging hot blast 
pressurization gas 5 1 and recovering the compression state of the foaming resin particle 1 . 

[0038] In this invention, although a process condition is chosen in consideration of the character of a foaming resin particle, the 
configuration of a foaming object, density, etc., it processes beforehand by the volatile foaming agent or inorganic gas, and if the 
foaming resin particle which heightened the secondary foaming force is used, a foaming object with more small density will 
become is easy to be acquired. Moreover, manufacture of a tabular foaming object is also possible by replacing with the mold of 
an uneven couple with permeability, and using a belt with permeability. 

[0039] It is the thermoplastics foaming object which comes to carry out hot forming of the foaming resin particle which consists 
of a core layer of the foaming state which consists of crystalline thermoplastics as a thermoplastics foaming object acquired by the 
above-mentioned manufacture method, and an enveloping layer which covers this core layer, and the above-mentioned 
enveloping layer is the thermoplastics foaming object which the melting point contains a low or the ethylene system polymer 
which does not show the melting point substantially from the above-mentioned thermoplastics, and is characterized by to be in the 
state do not foam. 

[0040] the thermoplastics foaming object acquired by this invention -- for example, a heat insulator, shock absorbing material, a 
packing container, acoustic material, floatage material, and industry — it is used for a member etc. Moreover, a thermoplastics 
foaming object is used for one mold goods with the textile fabrics and the nonwoven fabric which consist of thermoplastics, a 
film, a sheet, a vacuum-forming article, and injection mold goods etc. 
[0041] 

[Embodiments of the Invention] The example of an operation gestalt of this invention is explained comparing examples 1-3 with 
the examples 1-4 of comparison. 

The ethylene propylene random copolymer (153 degrees C of melting points) of 1 .5 % of the weight of ethylene contents was 
kneaded using the monopodium extruder with example 1 bore of 40mm, and the straight chain- like low density polyethylene (91 
degrees C of melting points) by which the polymerization was carried out with the metallocene catalyst of density 0.895 using the 
monopodium extruder with a bore of 25mm was kneaded. Subsequently, from the die which has a die orifice with a diameter of 
1.5mm, the ethylene propylene random copolymer was used as the core layer, and the strand was extruded by making a straight 
chain-like low density polyethylene into an enveloping layer. ■ 

[0042] Furthermore, this strand was cut to 1 .2mg, after cooling through a tank. When the cross section of this complex particle 
was observed with the phase-contrast microscope, the straight chain-like low density polyethylene with a thickness of 30 
micrometers had covered the ethylene propylene random copolymer. 

[0043] Next, in the airtight container, the above-mentioned complex particle 100 weight section, the water 250 weight section, 
the tribasic-calcium-phosphate 1 .0 weight section with a particle size of 0.3-0.5 micrometers, and the sodium 
dodecylbenzenesulfonate 0.007 weight section were taught, and, subsequently the butane 20 weight section was supplied into the 
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airtight container under stirring. After filling up contents with 62% of filling factors, the temperature up was carried out to 145 
degrees C over 1 hour, and it held for 30 minutes at this temperature. 

[0044] then, the discharge in the pars basilaris ossis occipitalis of an airtight container - having introduced nitrogen gas to the I 
gaseous-phase section in an airtight container, and holding the pressure in **** from the exterior, while opening the valve of a t 
hole, bottom HE discharge of atmospheric pressure of the contents was carried out, and the foaming resin particle was obtained In , 
this way, the obtained foaming resin particles are average bulk density 17 kg/m3 and 120 micrometers of diameters of an average , 
foam, and did not have blocking of foaming resin particles, either. 

[0045] When the cross section of this foaming resin particle was observed with the phase-contrast microscope, the ethylene 
propylene random copolymer of a core layer was in the foaming state of a closed cell, and on the other hand, a straight chain-like 
low density polyethylene is in the film state where it does not foam, substantially, and had covered the core layer of the foaming 
state of an ethylene propylene random copolymer, ratio of length to diameter of the major axis L of a foaming resin particle and a 
minor axis D is 0.9. 

[0046] This foaming resin particle is dried completely [ in 40-degree C drying room ], the gap between the foaming resin 
particles with which it filled up in the mold after being filled up with this foaming resin particle in the mold of an uneven couple 
with permeability was made to pass hot blast, the skin temperature of a foaming resin particle was heated at 120 degrees C, and, 
subsequently to 60%, the foaming resin particle was made to weld, where mold content volume is reduced. Then, it cooled with 
air and the foaming object was taken out from the inside of a mold. The density of the foaming object was 28 kg/m3, and the size 
was 40mm in the length of 200mm, width of face of 300mm, and thickness, and was a formal configuration which does not have 
water, either and does not have contraction deformation. 

[0047] When 20 pieces of test pieces with a length of 200mm, a width [ of 30mm ], and a thickness of 12.5mm were produced, it 
wound around the periphery of a cylinder with a diameter of 50mm and it bent from the above-mentioned foaming object to the 
angle of 90 degrees, 80% or more of a test piece did not break. 

[0048] In examples 2 and 3, one to example of comparison 4 examples 2 and 3, and the examples 1-4 of comparison, as shown in 
Table 1, the resin of the resin of a core layer and a state, and an enveloping layer and a state, average bulk density, a 
rauo-of-length-to-diameter ratio, a heating medium, hot-forming temperature, and compressibility were changed, and the foarning 
object was manufactured. Others were manufactured like iiie example 1. 

[0049] About the physical properties of the above-mentioned examples 1-3 and the examples 1-4 of comparison, it measured by 
the following methods. 

It measured with the <melting point> differential scanning calorimeter (DSC). First, it cooled to the room temperature the speed 
for 10-degree-C/after the temperature up to the temperature to which the **** dissolves a 3-5mg resin. Subsequently, the heating 
temperature up was carried out the speed for 10-degree-C/, and it considered as the melting point with the peak temperature of the 
endothermic curve obtained. 

[0050] The weight ratio per unit volume of a <Plastic-solid density> foaming object was measured. 

31. of water was put in in the measuring cylinder with a graduation with a <voidage> bore [ of 1 50mm ], and a capacity of 51., the 
Plastic-solid test piece with a size of 100x100x40mm (a volume of 0.41.) was sunk, the capacity V (liter) which the water surface 
at this time shows was measured, and it asked for voidage by the formula (1). 
[0051] 

{1- (V-3)/0.4) xl00% Formula (1) 

[0052] The Plastic-solid weight A was measured immediately after <water-content> fabrication, the Plastic-solid weight B after 
leaving this Plastic solid within 80-degree C oven for 12 hours and leaving it in the room of the room temperature of 23 degrees C 
and 55% of humidity for 12 hours was measured, and it asked for the water content by the formula (2). 
[0053] 

{(A-B )/B} xl00% Formula (2) 

[0054] The foaming object taken out from the inside of a Contraction deformation at time of fabrication> type was left in 
temperature of 20 degrees C, and the appearance of 30 minutes after was judged visually. 
Nothing: Hold the formal configuration. 

**: There is contraction deformation of a camber, a crater, etc. and it is not a formal configuration. 

[0055] The test piece with a <weld examination> length of 200mm, a width [ of 30mm ], and a thickness of 12.5mm was 

produced, the test piece was bent to 90 degrees in accordance with the periphery of a cylinder with a diameter of 50mm, and it 

judged on the following criteria. 

O : 80% or more of a test piece total cannot be broken. 

x: The thing exceeding 20% of a test piece total breaks. 

The above result was shown in Table 1 . 

[0056] 

[Table 1] 
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[0057] About the examples 1-3 of this invention, there was no water, and there was also no contraction deformation at the time of 

fabrication into the opening of a foaming resin particle, or a particle, and weld intensity was also higher than this **. 

[0058] 

[Effect of the Invention] According to this invention, it excels in configuration stability and the manufacture method of a 
thermoplastics foaming object that the weld intensity in a foaming resin particle is high can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of the foaming resin particle in this invention. 

Prawin^ 2] Explanatory drawing showing the hot-forrning method using the punch and female mold in this invention. 
Pawing 31 Explanatory drawing showing the hot-forming method using hot blast pressurization gas in this invention. 
[Description of Notations] 

I ... a foaming resin particle 

II ... a core layer 

12 ... an enveloping layer 
3 ... a foaming object 



[Translation done.] 
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